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imentd evidence of dynamic Cooper pair breaking induced by spin-polarized  quSaipartMea in 
tductors by studying the criticel current demity and  quasipazticle  density of *tee of ferromsgnet- 
~nductor (F-I-S) heterostructures. The spin diffusion length and relaxation time are also atirnated. 

.um  superconductivity has been 
died since the 1970's [l]. Mast of 
n has focused 011 the effects of sim- 
e (QP) injection and extraction in 
wave superconductors. In contrast, 
:ient theoretical  uuderstanding of 
QP transport in superconductors, 
he complications of combined  non- 
and magnetic pair-breaking effects 
spin-polarized  currents.  Recently, 
pin injection has been investigated 
ature  superconductors (HTS) by 
:rical  current  through a perovakite 
manganite to introduce  spin- 

particles (QP's) [3,4]. However, the 
asion of critical  currcnts in the 
ornagnet-insulator-euperconductor 
to be primarily  induced by Joule 
lend this problem, we adopted a 
iechnique  and in-sih thermometry 
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151, so that the effcct of Joule heating is limihd to 
< 10 m K .  In this work, we report macroscopic and 
rnicroecopic experimental evidence of dynamic 
pair  breaking  induced by spin-polarized QP cur- 
rents in pcrovskite F-I-S hetcrostructures. These 
results  are compared with  control samples of N-I-S 
heterostructura (N: non-magnetic metal). 

The F-T-S and N-I-S samples are fabricated 
using the pulsed-laser deposition technique [5]. 
The chemical formulae and thicknesses of the 
constituent layers are: 
- F: Lao.rCao.3MnCls (LCMO) and Lao.7Sro.3Mn03 

(LSMO), 100 nm. 
- I: S f l i 0 3  (S'fO), 2.0 nm;  and yttria-stabilized- 

zirconia (YSZ), 1.3 nm. 
- N: LaNiO3 (LNO), 100 nm. 
- S :  YBazCu3O.r (YBCO), 100 nm. 
The effect of spin-polarized  current Im on the crit- 
ical  current  density (.Ic) of YHCO is shown in Fig- 
ure I(a), and the  absence of effect in the N-I-" $> sam- 
ple is illustr&ed in Figure l(b). We note that the 
suppression of J, in F-I-S becomes  significar  t only 
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Fig. 2. STM mppectroacapy data taken at 4.2 K on (8.) F-ES 
md (b) N-14 .ampla u d a  varying f , ,  .hawing r.oamn- 
esrved apectrd arss and nonuniform zorcl.bb condndance 
for the f o r m ,  (inad of (a)), and relntivc spectral invari- 
(u1cd for the latter, (inact of (b)). 

tralstudies of YBCO in the N-I-S sample exh.bit no 
detectable dependence on the injection, as &own 
in the main panel and the inset of Figure 2(b). 
These results suggest that spin-polarid QPs are 
strong "pair breakers".  More investigation is un- 
derway to determine  relevant  physical  parameters 
associated  with the dynamic pair  breaking  and 
quasiparticle  tranport in cnprate superconductors. 
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